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(57) Abstract: Further downsizing, reduction in weight, and addition of new functions are demanded for mobile telephones^ note- 
book-sized computers, and remote controllers. A two-axis hinge component with a rotation limiting mechanism enables such ap- 
paratuses to be increased in diuubility, downsized, reduced in weight, and added with a rotation limiting mechanism. In a two-axis 
structure hinge where a rotation shaft (2) penetrates through an open/close shaft (3X a torque imit is constructed by making a station- 
ary cam and a rotation cam to be coaxially in contact with the rotation shaft (2) and the open/close shaft (3). Contact cam surfaces 
produce slide friction torque and clicking effect in rotation and open/close operations. The torque unit is constructed independent 
of the rotation and open/close shafts and has a rotation limiting mechanism by which the rotation of the rotation shaft is limited 
depending on an open/close angle of the open/close shaft The two-axis hinge is downsized by the reduction in the number of com- 
ponents, achieves stable torque, generates clicking efiTect, and has enhanced durability. Further, the two-axis hinge secures a space 
by concentrated arrangement of components. 



wo ^4/109131 Al llllllillllllllllllllllllllllllAllllilllli 



NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU. ZA, ZM, ZW. 

(84) fisgr^^^^ftNtgy. ±x(Dmm<DmfA^mt<'si 

fli;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), ^— ^ i^T (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ *V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, EE, 
rr, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



B J, CF, CG, CI, CM, GA, GN, GQ. GW, ML, MR. NE, SN, 
TD, TG). 

— mmM^m 



wo 2004/109131 ^KT^<IP2004/0076S0 



- 1 5 5 9 2 SKmt VX^^tiX\^^h(D-x^h^o :/w:^iIiX$*L:fe:PBH$ft 
15 5 2<DMWcSt)l^^t-JBX$tt^^lf^5 4. l^^^-^i/ h 5 6$r®^ffi:7 7^^ 

i-s^feofcJC). 0^^5 2. 5 6o0^^ mi-£i3-5 4:<Dmm (.^ti^) 

Hic/ijiSo ^:ix\ ±iB:ScitT-t>^9"e$)536^ ®:ja<D 2*111^ ^M^' 



wo 2004/109131 ^£T/JP2004/007650 



5 ;*:|§Wf*TIB (i) ~ (9) (om^X^ti^^o 



wo 2004/109131 ^KT/JP2004/007650 



(4) mm^<Dmm Y/v^^=^^y mmmmmi-^mmmo^i^i^Kn 
tir^mm^\^ti^t-^mwitir^mm (1) xtt (2) mm<om^umm 

vt^2:fym&s±mLn^fix^^^^:Lt^9e^mtir^mn (d xt* (2) la 
10 (6.) mmMRxj^mmm(ommRxj^mmn&m.m<Drz.j^<D:^h-y^<m^^wt 

(2) |Bm(^lsl^^««#2fftt>-v?o 

i^-rs^^^^ttfcr ir^^'^ir-rsMia (d xj* (2) mWu(ommMm 

^f+2*tf|l::/i?„ 

^^m^-r-SMIB (1) (2) i2m©|El^MMa«#2|ftt>'v^o 

(2) ^m<ommmMwm¥i2mi\ii^*jo 

25 



wo 2004/109131 



4 



;T/JP2004/007650 



0 2fi, |t:^O^ffll<D^I^<^IIJfe©?l^li<£r:T^i~iEffi^T?fc5o 
iE®^. (b) {:i;&{BII®0. (c) fi(H]^»jf^^JT'fe5„ 

rtiasiEpaiii. (b) (c) it:^mmmx^h^o 

(b) ttiBw«i<o¥®iax (c) m^mMU(^wrmm. (d) (im^iftoiEM 
(e) n^t0^(D^mmx'^^o 

(a) (ifciBilSm. (b) ^*»fffilll^ (c) (d) f^spffiUlT'fe 

-c- (a) ^^^-^^(o^mm. (b) t±^2g:Pt(D5p®|g, (c) tif^sm^ 

i-^x/V'-c (a) fi2;&m^^$ij=^«s (b) ni:^mmmm^> (c) ti2:;?7 

mm. (b) f«®ia> (c) i-i^mmxh^o 
(b) «fl!iMiiix (c) i-immmxh^o 
mm. (b) (c) i-i^mmxh^. 

ffi^. (b) f«®iii> (c) it^mmxi^^o 

1^1 5 tt. fS^©^Bi9(7)^l«<^IIJ£<^?l^li^lr:^-riE®igx-fcSo 



wo 2004/109131 



5 



:T/JP2004/0076S0 



0 1 6 f*. ^^Mm^^-tjEW^X-h^o 

mitt. :if^m(Dmi<Dmm(D^^mm^H2^\ii^i^<D. mm<Dmm(D 

tJ^@^;&AlO. 3^/w^*aii, @^S.t;«IHl^;^?i^ 1 2, HPflfft^— 1 3 . 
$ggp2-l. SaUffi^^m (FPC) dS^^ftttbtLSR?l^ir®ffli2-2. in 

A 5 - 1 , lililtetti i: \^xmm b^® IJI^M^^-T 5 S^:* Ji. 5 - 2 b 
1, 7-2:05^9, h>;,:7'^4<7)^ b5/:7'$P4-l tt^m^-a-l:? 

m 5 lHli^»JWIi: CTJ-rsfcfeic, ;r:o:^^^JPSSr:^ b 



wo 2004/109131 



6 



T/JP2004/007650 



5„ ) :L(D:^hy^<wm(Dnmmm^^=^:^j>'i^^^^xiiL^m-r^o 

10- l> mm^^Wi^:^ 1 0 - 2 ^ =i^y^ff^ll. ■^o—u<om^:^j>> 
12-2. lHlfe;5;Ai 2-lSrjfAU ^Pfl b/v-iJ^^^^y b^a^it^^ttSo H 
PBMfft'J^— ^ i 3 (D^-^ l 3 - l . m^BWM i 4 ^if Ab. 

icfiiai isrffi8gufc**ih«?)^i 5^mmmms-7KB^A-r^. 

m2<D^Zy?tmm^2-l^mA\^-:fy^-'y h l i:!|ift2^;&v'7«@l3rr5o HI 
te$ll|(??*ftSl5 2 — 4fi. P^$ft3 0[Hl^fftMii:3^3-4lc4fA$tb. 5SPfl«l<Dsp 
ffi®3-3 i:|ili|tei|ift<D^^JM2- 3}6S^g|bfci4>t^T'3 6 0° m^^tgiri-^o 

2-4 Kmm:^ h y-zfWLA Srii L0IPBflll<^¥a§P3 - 5 izi^^^-^fcm. 
lH]fefft2(?DlH]^®)'f^;eiS. @iPfl$ft3<7PPBPfl^^t-^&C-C^^J^^ 



wo 2004/109131 ^K1'/JP2004/0076S0 



(D^iOi 11.15 (D^mti mumm^^ 3-1 izmm i^x\^^^^t -dm 
5„ El 2 ft. iEite»j« 9 1 1 3 ^)m^m^:ff^ (om^^Hf^M-r^ x o 

10 0 3 (a) it. 0 m^^<om^^M^:^^<D2:^'Bi<om^MM 

15 Mu. m^^<o&^i^tii)>-:^m\i:i^^uxmm\^. m:^m^ms^^(D:^^— 
ih) (a) (D^mmmxh^o mm^<Dm^n. jti^mmms- 

tbfciHifeo 7 (omi^ 7-1 ic^M BBPfl^ 3 {t r ttjeA±omfi-iii 

ms (c) ii^iWi:6s^^i 5 0° ^xmm\^tc^M^7f:'tmxh^. 
25 (b) fi. 9 0" ^mii^fzLi^mx^y). 2<yi^y)m^m^<Dmxit^^^-m 

m^mm7!)m\:'ti'^M-^^hmm^m7!)^^tii^mxh^o (c) hi- 

(b) it) 6 0° M^O^ttfc^^t^^^U. mn^^'-:^Rv^-^'<^^^^^^f^^ 

^m^x\tmm'^mi<Lmt-^j:^o ms (c) MPfl$ft)d5i5o° ^v^fc^^s 



wo 2004/109131 



8 



:T/JP2004/007650 



A- It m^n y ^ i^(D^m. 7-1 bfc)t^B^^i-o la 4 -cf* lu^ 

l^t3 y^Wil (O^M. 7-1^7-2 <D^1:65|il^RrtB*^-t?fe5 r tr^-f-o 

mm\^m.^7z^-Mfitim^mpm m) 9 ^asm^iWKDm^m 2-3 1 mmx^ti^ 
15 m^3-2\z.mm^fitLMmh/i-^=^^yhi^> iHii^;&Aio-i. 111^:^7^ 

12-1. m^^-^l 0-2. m^yUJ>>l 2-2. ^XJ^K. :*iN^JE^l>JSlti 
20 ^ffilzi^iSo 136 (a) . (b) mfi(D:bM^>yhlO. i2hmmtm 

25 -8{*. (f--rx) :a5 (a) lEmm. (b) jsffi^-c^j'j:!?, 

136 (a) . (b) xmm^s- 2 tmm\^xmm-t?>u^uit. @^:^ai 
0-2, 1 2-2, iti3.i 1, mi^mmmi 4, jhi?)*ii 5t?fc5„ attimm 



wo 2004/109131 



9 



T/JP2004/007650 



fpfi. mm^3-2^mmir^m^:h-^i o-is 12-1. ^—:^mRi3 

^m^(omunmMm^fjoo me (c) vx. wpflift3^5^Bttf-ii]<9T'H^-iHi 
iA-2tm m^<Dm^ 3—7 mm^^i-^nm^ tv. ^gsit-i-s ft 8?)Je a 

m7it. ?|c|g|g<^||8(DB^<^2fftfc>'v?<Z>^?iJ-CfeoTs (a) . (b) 

imm^^. (c) . (d) j^j^nii^ttidsjffi^o-tt. mm:^^7!)mm't^^&:(D^ 
mm7!)m&^^(Dmmmm^MJi^fitim(omx^^o ^-tm? (a) . (b) 

(Dm 3 - 2 . 3-8 Fi(D—m^yt7 y Y ■^fi.tL^hW^^X^^o ^ 

if® {4. lai 2j;i^-t-@^;*?A<Dfi:A:i o-4> i 2-4:-d^WA^n. 

^:Lttm^o mm\mmm (c) . (d) (D2-4nm-i. (d) (o:^m\^ 

3 (DMM'K 3-4 <D_b® 3-3 S.tJ«T® 3 - 5 {4. ^^^(D^ ^ B5it. 
7 (b) ;0^bM^$ft3<^@^;&A;65ifA$^'5 3-8<^^taifPf±> Kii^cO^A 



wo 2004/109131 



10 



;T/JP2004/007650 



0 7 (c) ^ (d) RXJ^ (e) \Z.m-A''flX\^^W\^t^±.<D^^MMU2 - 3 

^m^^^mmmmwi m) ^(Dm^^Tr^-r. (a) f*. ^-y^\3hm^-r 

^^n<0^ (SI) 1359-2. 7'P^fe^fP9-4^S^$^rv^So ' (c) 

^m. :^ n — 9-4 S.tJ«?tlfP 9-2 is^mm "0 U^xm 

^^nTV^6o 9 - 3 :R.t)«¥SlfP 9 - 5 ^H^nPPBIlb(^>^^§P3 - 9S. 

tj«3-i (07#M) i^-^urm^itTbHSo (d) \t^mm>^^tz.m 

^ m) 9. ^^m9^^?^-rS^^3-liSfe5„ 094^^ Il]ifeflll2}:i^ffi 
icSittlc, BI^$|ll3^^3^ffil^^^:^S^^tbTV^S„ la9>f(^)^^5'^^^^gPW:^ 
fft 2 (D/hi|^J?f^t^(D|Hll^^$IJ^ 2 - 3 . glKlWl 3 ^mii X^XU^tLX btt 

TV^5o (a) (is lH]fe$*Jb(Om^Jt52-3(Z);R@lfP^> HI 8 Icfg^^t^f::!!!^ 
^M^9<Z)^§P9-2:6S^g^bfcm^^^i-o (b) m^mMm (M) 9 
^'f?ihb:/t*^|Hlife$|!l2(D^9 0" m^bfc^-a-Sr^-^o (a) > (b) <0^ 



wo 2004/109131 



11 



:T/JP2004/007650 



e,9o° mife (BBv>fc) Lfc^asT'fcSo ma (c) (b) d^bWPfl$ft3 
ffiim 9 (o^f^ 9-1 s.t5« 9-2 (Dm^^mc vtcmm\^-t^ - i: t>wte"T?fc 

^^2-3 ir^^i-Sffi^iSlt^o 

vi!)^ b/j>M@»'fkm ^ b-cm^^M^ 2 - 3 ^jhfe$i 2 - 5 mic^i-fmmm 

/v^^bTV>S„ mi Of*. AnX:65jt|SE6^^a''<eR^t^<^lHlife^^m (^) 9 
<?5^^^f|SO^;S^JgKbfc^Brt^t^x/^■t?fSi:0^tLTV^:5„ 010 (a) t*. WiW^U 
^=^^lH]^|ftOii^ilfl 2 \^1t.mX^ s lUli#±<^^ftlI^ 2-3 OS 

^gP^lUm^m (^) 9(^P§|59-2f*. 0° :S:tJ?l8 0° (7) 2 ;«70fT-^^ 
Wte-C. t-'^i*>-^^tbb<^&»T'|l]ife$ft2(DlEl^:6Sprtg-efc«9> fiil^filHlfe^ 



wo 2004/109131 ^||r/JP2004/0076S0 

t?. HM^$ft_h(Dm^m2- 3<^S#$Pi:^§P9-2;d5 9 0° —18 0° 

s^j^^-Tc (c) Mffiai^^abfcui^^m («) 9op$c9-2(D{i£ 

5 i^m^X*^ ^m^7f^ir„ (c) (D^3J(*, 0° . 4 5° . 9 0'' . 1 35° . 1 
8 0° (DP5:S:^^T'Illfe$ft2 0lH]^d5-srtg-CfcS„ 

10 t>e:V\ 

*fc. laio (b) (Dmrnmrnmrnxn. mmm2-dmmm.m^^nti:\^^9 

0 ° -18 0° (Dm^ i^^m lH]^$ft 2 <??M#SI5 |lI^^^Jf#§P 9-2 

20 tt3(D/h^|^J?l^^^tO|lIte:^7A 1 0 — 1> 1 2— iSr^i-o «i:^l 0 — 3^ 12- 
3{i> $ft§P3-2. 3-8t^#A$nSlE]te^tgj^^R?l^-efoSo 011 (a) . 

(b) i-t. rttboia]i^;&^<^«®:05l5t^45^fiJ$H. nmmmi^^Mi o- 
5, 1 2-5S.t>*|ia^^^® 1 0-6. 1 2-6;5SJ^^$^TV^5„ 10-7. 1 

25 ^fig^^Ufc J: 5 ^ 13-1 (Dp^mK^Am^^f^^ :^j^xm^-t^ 

'l5g^$tb5@^;^7Al 0-2. 12-2tr^i-„ $ai:?tl0-4. 12-4tt. 



wo 2004/109131 ^£T/JP2004/0076S0 

13 



0^ 



A^mif^^x'h^o (a) > (b) (is V :^'f^^j>^<ommm^}tA^w\^in. *f 

|Rj®J^:^jS 1 0 - 8 . 0-9. 1 2-9;65J^^$tbTV^ 

So 10-10. 1 2-1 OgP^fis #®^?^^UTV^5o 

l^^i-o tti:A:5-3«s |lI^$|!i<D2-4|fP^-^|Hlfe:55pItg3^^R?l^^^t-C$)So 
;(7 A(D>i-®l-f*. 4 ;57^0R?^|1I]^$P 5 - 4RU\Rm\^fi^ot.m^'^ 5 - 5 ;5S 

ffl$^S@^;i&A5-2JSr^i-„ $ft:A:5-6{i. |Hlfe|ft(Z)2-4|f|SlJ:if 

mils 12(DloJ>.^yY\t. m.Ut ^m^U^^i^^f^ t ^ :dmmfMW} h 
mis. 1 4(??;?7A-fe5/ Mis 90" m^m^^fiti4::^m(OBJ^\^^^t:^ 



wo 2004/109131 



14 



LT/JP2004/007650 



^:^mm<D}i:^i^^sh\^mu\^fcmxh^o iE^(D-Lmy9^y m 5 - 1> 

1 5-2(i. :^i;^^xm^mmm^ir^tii^(0'r:i 5-3. 1 5-4i)Wm 

10 y^mmi3-2fi:^t^mm^tL^xYfmi^xi,^\,\ ^t^^fv^^yhis- 
li-t. mmm3-6^^nmMx^^:^^x^m-i^m'^mxtby). ^:ixn 

^y/ry M 5 - 5 ^zfy^iy M 5 - 1 lz:?f^^Ufc^!l^^-t"o 

m^aii. ^^mii!)mm^(D}£(DnM\^iiW:\^x\^xi^^mi)^'^^xh<^fco - 

m^t=^=^'^—li'^^=^'^—(Dm^\^i-^W^\^x^^^^^^ir^^t^^±ir 



wo 2004/109131 



15 



'T/JP2004/007650 



wo 2004/109131 

~ 16 



^^/JP2004/0076S0 



wo 2004/109131 




17 



LT/JP2004/0076S0 



mWi'^i!^x-^m^tmM uxiei^i-s m^^^t m^wie^^ m^:^ a^^^^ 
9 2^\ii^x>^^mm^^\-ym-&ir^f^m^. mmm^m-^^^v^ 



wo 2004/109131 



1/12 



T/JP2004/0076S0 



FIG. 1 




T T I tT 



wo 2004/109131 



2/12 



:T/JP2004/0076S0 



FIG. 2 





<o 



wo 2004/109131 1^ ^CT/JP2004/0076S0 



4/12 



FIG. 4 




wo 2004/109131 



T/JP2004/007650 



6/12 
FIG. 7 



r3-i 

3-6 ^ \ ^3-3 



3-5 
3-5 



^3-9 



I 



f- 

*-3-2 



2 3-7 



3-4 ^3-9 



to 



^3-8 




2-3 



<d) 

„ r2-4 r2-5 



2-4 



^2-3L9_, 



e 



n2-4 



2-6 
2-7 



2-3 



wo 2004/109131 



/JP2004/007650 



10/12 



FIG. 11 



<a> <b) <c) 



10-7,12-7 




•0-1,12-1 



10-3,12-3 




10-542-5 



FIG. 12 



10-10,12-1 



<a) <b) <c> 



10-9,12-9 




10-2,12-2 



^ \ ^^0-8,12- 



10-4,12-4 



8 



wo 2004/109131 



11/12 



7JP2004/007650 



FIG. 13 




<a) <b) <c) 



wo 2004/109131 ^Kr/JP2004/0076S0 



12/12 



PIG. 15 




FIG. 16 




INTERNATIONAL SEARCH REPORT 



International {plication No. 

PCT/JP2004/007650 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI"' F16C11/04, F16C11/10 



According to Mtemational Patent Classification (IPC) or to both national clasafication and IPC 



b; fields searched 



Mmimum documentation searched (classification system followed by classification qanlx>ls) 
Int-Cl' F16C11/04, F16C11/10, H04M1/02, H05K5/03 



Documentation searched other than min tmiiTn documentation to tiie extent that such documents are included in the fields searched 
Jitsuyo Shiiian Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Rokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the mtematlonal search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-155923 A (Mitsubishi Steel Mfg. Co.^ 
Ltd.)/ 

31 May, 2002 (31.05.02), 

Par. Nos. [0019] to [0032]; Figs. 5 to 7 
(Family: * none) 

JP 2003-152357 A (LG Electronics Inc.)^ 
23 May, 2003 (23.05.03), 

Par. Nos. [0052] to [0053]; Figs. 1 to 5 
(Family: none) 

WO 03/78854 Al (Matsushita Electric Industrial 
Co . , Ltd . ) , 

25 September, 2003 (25.09.03), 
Full text 
(Family: none) 



Relevant to cldm No. 



1-3,5-9 
4 



1-4,6-9 



I 1 Further documents are listed in ttie continuation of Box C 



I I See patent fiunily annex. 



♦ Special categories of cited documents: 

••A" document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of snotber citation or other 
special reason (as specifiefQ 
"CT documoit refening to an oral disdosuie, use, exhibition or other means 
'T* document pubiished prior to the international fDing date but later than 
the priority date daimed 



T* later document published after the international filhig date or priority 
date and not in conflict with the application but cited to understand 
the principle or theoiy underlying the invention 

•or document of particular relevance; the claimed invention cannot be • 
considered novel or cannot be considered to involve en inventive 
5tq> when the document is taken alone 

document of particular rdevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such docinnents, such combination 
being obvious to a person skilled in the art ' 
document member of the same patent family 



Date of the actual completion of the international seardi 
15 July, 2004 (1.5.07.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
03 August, 2004 (03.08.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



PCT/ J P 2 0 0 4/0 0 7 6 5 0 



Int.Cr Fl 6C1 1/04, Fl 6C1 1/1 0 



B. 



ii8S'tftofcS/hpg)i£f (mm^n^m (i po ) 

Int.Cl' Fl 6C1 1/04, F16C1 1/10, 
H04M1/02, H05K5/03 



B^mm^m^m 1922-1996^ 
0:^m^m^mmm^^m 1971-200 4¥ 

03^E^^^fflff^<2;« 1994-2004^ 

B:^mmmmm^m^^m 1996-2004^ 



X 
Y 



PX 



JP 2002--155923 A {3.mmmm^^^±) 

2002. 05. 31, mm [0019] - [00321 , 

JP 2003-152357 A (^/l^i^-m.^W^^^±) 
2 003. 05. 23, mm [0052] - [0053] , 

wo 03/78854 Al (t2fTtt^a^^^#t±) 

2003. 09. 25, ±X (^r^y— J^jiU 



1-3. 5-9 
4 



1-4. 6-9 



□ cffl^|o«li#^c:t>:fcia*s5lJ#^i^TV^5. 



roj a5SK:J:5BB5s, mm. S^^fctBL-f-^Xii^ 



r&j |Ri--"«f'vh7r s y-SlSfc 



1 5. 07. 2004 



03. 8, 2004 



B*Bi{#ltiT (I SA/J P) 
- 100-8915 



3 J 



9 8 2 3 



i;lS§#-§- 03-3581-1101 t*?^ 3 3 2 7 



tRiCPCT/I SA/2 1 0 (Sff2'<— ;?) (2004^1^) 



